Although it is widely thought that euprimates originated in Asia, the fossil record of early euprimates remains sparse there. We describe herein a new omomyid euprimate, Baataromomys ulaanus, n. gen. et sp., based on an isolated right lower m2 from Bumbanian strata at Wulanboerhe in the Erlian Basin of Inner Mongolia, China. In terms of the size and proportions of m2, Baataromomys ulaanus is intermediate between Eurasian and North American species that are usually assigned to Teilhardina. Morphologically, m2 of Baataromomys differs from that of Teilhardina and North American small-bodied omomyids (including Anemorhysis, Tetonoides, Trogolemur, and Sphacorhysis) in having a smaller paraconid that is less fully connate with the metaconid, a lower entoconid, a weaker crest connecting the metaconid with the entoconid, and a weaker buccal cingulid. The new taxon is much smaller and lower crowned than Steinius, a genus commonly regarded as a basal omomyid. Despite the substantial difference in size, the m2s of Baataromomys and Steinius share some important features, including a very broad talonid basin and a relatively low hypoconid and cristid obliqua. Given its early occurrence and primitive anatomy, Baataromomys may eventually help to clarify the phylogenetic relationships among basal omomyids, but more complete specimens will be required to test this possibility. Baataromomys brandti from the basal Wasatchian zone Wa-0 in the northern Bighorn Basin, Wyoming, was previously allocated to Teilhardina. However, several dental features shared by B. brandti and B. ulaanus suggest that they are closely related. The co-occurrence of Baataromomys in Asia and North America indicates that small-bodied euprimates were able to dispersal across the Beringian region near the Paleocene-Eocene boundary.
INTRODUCTION
Euprimates, or primates of modern aspect, include living lemurs, lorises, tarsiers, and anthropoids, as well as extinct taxa such as adapiforms and omomyids that are closely related to them (e.g., Szalay and Delson, 1979; Szalay et al., 1987; Rose and Bown, 1991; Rose et al., 1994) . To date, the oldest undoubted euprimate fossils have been recovered from earliest Eocene strata in North America, Europe, and Asia (Gingerich, 1986 (Gingerich, , 1993 Ni et al., 2004) . One potential exception, the poorly documented Altiatlasius koulchii from the late Paleocene of Morocco, is often debated as the world's only known Paleocene euprimate (Sigé et al., 1990; Godinot, 1994; Hooker et al., 1999; Beard, 2006) . The relatively modern anatomy, high taxonomic diversity, and broad geographic range of earliest Eocene euprimates suggest that the group as a whole originated sometime before the beginning of the Eocene. This conclusion is corroborated by molecular approaches to phylogeny reconstruction, which typically recognize euprimates as one of three living members of the Euarchonta, along with tree shrews (Scandentia) and flying lemurs (Dermoptera) (e.g., Eizirik et al., 2004) .
Given the wide geographic distribution of the earliest fossil euprimates, it is not surprising that specialists have so far failed to reach any consensus regarding their ancestral place of origin. The hierarchically nested position of euprimates within the superodinal clades Euarchonta and Euarchontoglires, whose other principal members are all widely thought to have originated in Asia, points toward an Asian origin for euprimates as well (Beard, 1998 (Beard, , 2006 Beard and Dawson, 1999; Ni et al., 2005) . Despite the strong biogeographic signal provided by this phylogenetic context, some recent workers continue to advocate a Gondwanan origin for euprimates (e.g., Miller et al., 2005) .
Although phylogenetic evidence suggests that euprimates originated in Asia, the fossil record of early euprimates remains sparse there. The phylogenetic affinities of Altanius orlovi, a tiny species known from Bumbanian strata in the Nemegt Basin of Mongolia, are currently disputed. Originally described as an omomyid (Dashzeveg and McKenna, 1977) , Altanius has more recently been interpreted as either a basal euprimate or a plesiadapiform (Rose and Krause, 1984; Gingerich et al., 1991; Beard and Wang, 1995; Ni et al., 2005) . Aside from the specimen described here, the only other Bumbanian omomyids described to date are Kohatius and Teilhardina asiatica. Kohatius is a poorly documented omomyid from the Kuldana Formation of northern Pakistan that apparently includes multiple species, only one of which, K. coppensi, has been named Gingerich, 1980, 1987; Thewissen et al., 1997) . The phylogenetic relationships of Kohatius remain unclear. Teilhardina asiatica is based on a partial skull and relatively complete lower dentition from the Lingcha Formation in Hunan Province, China (Ni et al., 2004) . According to the phylogenetic analysis of Ni et al. (2004) , T.asiatica is closely related to T. belgica, a species that occurs in earliest Eocene strata of Belgium and France. In agreement with Szalay (1982) , Ni et al. (2004) found that North American species that are often referred to Teilhardina may actually be more closely related to younger and more derived North American omomyids, such as Tetonius, Tetonoides, and Anemorhysis. With the exception of ''Teilhardina'' brandti, which was originally described as the earliest Teilhardina from North America (Gingerich, 1993) and is transferred to the new genus from Inner Mongolia here, systematic revision of these North American species is beyond the scope of this study. We provisionally refer them to Teilhardina (e.g., as ''Teilhardina'' americana) in this paper.
The new euprimate was discovered by screenwashing matrix from the Gomphos bed at Wulanboerhe in the Erlian Basin of Inner Mongolia in 2003. Meng et al. (2004) described dental and postcranial remains of the gliriform mammal Gomphos elkema from this site, which they called ''Huheboerhe''. The locality is close to the site ''7 miles southwest (235u) of Camp Margetts'' of the Central Asiatic Expeditions. Locality and stratigraphic data for Wulanboerhe have been published (Meng et al., 2004; Bowen et al., 2005 Meng et al. (2004) and Bowen et al. (2005) . The Gomphos bed occurs in the upper part of the Nomogen Formation, the lower part of which yields a typical late Paleocene (Gashatan) fauna, characterized by the presence of Lambdopsalis, Prionessus, and Palaeostylops. Immediately above the Gomphos bed are red beds that contain a species of perissodactyl similar to Pataecops parvus and an arctostylopid similar to, but significantly larger than, Palaeostylops macrodon. We follow Meng et al. (2004) DIAGNOSIS: Smaller than all other omomyids except Teilhardina, Anemorhysis, Tetonoides, Trogolemur, and Sphacorhysis. m2 differs from that of Trogolemur, Sphacorhysis, Anemorhysis, and Tetonoides in having a smaller paraconid that is less fully connate with the metaconid; a lower, less projecting entoconid; a much weaker crest connecting the metaconid with the entoconid; a weaker buccal cingulid; and in lacking a mesially expanded and shelflike paracristid. m2 differs from that of Teilhardina asiatica, T. belgica, and North American ''Teilhardina'' species in having a smaller paraconid that is more closely appressed to the metaconid, and a relatively lower hypoconid and cristid obliqua. m2 further differs from that of North American ''Teilhardina'' species in having a lower entoconid, a much weaker crest connecting the entoconid with the metaconid, and a weaker buccal cingulid.
INCLUDED DIAGNOSIS: m2 differs from that of B. brandti in having a weaker paracristid and a paraconid that is more lingual and less mesial in position.
ETYMOLOGY: Ulaan, Mongolian, red. The only known specimen was recovered from a prominent Bumbanian red bed in the Erlian Basin.
DESCRIPTION
The single isolated right lower molar ( fig. 1 ) can be confidently identified as m2 because its trigonid is mesiodistally compressed and lingually closed. The tooth as a whole is remarkably bunodont and lowcrowned, and most of its individual cusps and crests are relatively blunt and rounded. The molar has a relatively square occlusal outline, being 1.79 mm long, 1.47 mm wide at the trigonid, and 1.52 mm wide at the talonid. In terms of its size and proportions, m2 of Baataromomys ulaanus falls between samples of Eurasian Teilhardina and North
The trigonid as a whole is slightly inclined mesially. The weakly developed paracristid descends the mesial face of the protoconid before turning lingually to unite the latter cusp with the paraconid. The tip of the protoconid and the buccal arm of the protocristid are worn to expose the dentine, forming a small depression that tapers distolingually. The metaconid is roughly the same size as the protoconid and is situated almost directly lingual to the latter cusp. Its distolingual corner forms a blunt and insignificant ridge, the postmetacristid, that descends the lingual face of the postvallid. The mesial surface of the metaconid is smooth, bearing no trace of a premetacristid. The lingual arm of the protocristid projects buccally from the metaconid, meeting the buccal arm of the protocristid near the midline of the tooth. A transverse line of dentine joins the tip of the metaconid with the lingual arm of the protocristid. The wear facets on the protocristid suggest that the crest was very blunt, and that its lingual and buccal arms probably did not form a continuous shearing crest. The paraconid is very small, occurring at the mesiolingual corner of the trigonid. A tiny pit of dentine is exposed at the apex of the paraconid, indicating that the cusp was low even when it was unworn. No crest connects the paraconid and metaconid. The topography of the internal part of the trigonid is unusual in that the region between the protoconid and metaconid is actually elevated above the level of the protocristid and paracristid.
The talonid is longer and slightly wider than the trigonid. The hypoconid is the dominant cusp, but it and the cristid obliqua remain relatively low and blunt. The lingual surface of the hypoconid is smooth and slopes down to the talonid basin. Its buccal and distal surfaces are continuous, forming a rounded distobuccal corner. The cristid obliqua joins the distal wall of the trigonid beneath the protoconid, resulting in a shallow hypoflexid. The buccal arm of the postcristid is low and blunt, connecting the hypoconulid with the cristid obliqua at about a right angle. The tip of the hypoconid is worn to expose a small round pit of dentine. The cristid obliqua is slightly worn, exposing a tiny line of dentine. The entoconid forms the distolingual corner of the talonid. This cusp is much smaller and lower than the hypoconid, so that the deepest point of the talonid basin lies lingual to the midline of this structure. The mesiobuccal surface of the entoconid is smooth but concave, forming the distolingual border of the talonid basin. The entocristid is very low and blunt. It does not connect with the weak postmetacristid, leaving the talonid basin open lingually. The lingual arm of the postcristid is insignificant and fuses seamlessly with the transversely elongated hypoconulid. The hypoconulid is worn, exposing the dentine. No significant cusp remains, but it must have been relatively large in its unworn condition, based on the exposed island of dentine. No sulcus is formed between the entoconid and hypoconulid, nor between the hypoconulid and hypoconid. A thin but distinct cingulid surrounds the buccal half of the tooth. It originates from the base of the paracristid at its mesiobuccal side, continues distobuccally, envelops the hypoconid, and terminates just below the buccal side of the hypoconulid.
COMPARISONS
Baataromomys differs enough from other basal omomyids that it is also necessary to compare it with basal adapiforms, such as Donrussellia, as well as the enigmatic primate Altanius (fig. 3) .
The trigonid of m2 in B. ulaanus differs most notably from that of Donrussellia gallica and D. provincialis in the position of the metaconid and the orientation of the protocristid. In Donrussellia, the metaconid of m2 is more distal in position, which contributes to the relative isolation of this cusp. The relatively distal location of the metaconid in Donrussellia also results in a more oblique, rather than transverse, orientation for the protocristid. In contrast, the metaconid of m2 in Baataromomys is located only slightly distal to the protoconid, so that the protocristid is nearly transverse. In addition to the wider separation between the paraconid and metaconid on m2 in Donrussellia compared with Baataromomys, the paraconid in the former genus is relatively larger and its base is not fused with the base of the metaconid. In lingual view, the trigonid of m2 in Donrussellia is more deeply notched as a result. These lower molar trigonid features distinguish Donrussellia from all omomyids, so the fact that Baataromomys differs from Donrussellia in these respects is unremarkable. On the other hand, there are several ways in which Baataromomys resembles Donrussellia. For example, both have very broad and shallow talonid basins, with hypoconid and entoconid cusps that are not very elevated. In buccal view, the hypoconid and cristid obliqua on m2 in Baataromomys are very low, like those of Donrussellia and in contrast to those of Teilhardina. Like Donrussellia, Baataromomys retains a small but distinct hypoconulid on m2.
Altanius orlovi differs markedly from Baataromomys ulaanus in many aspects of m2 morphology. In Altanius, m2 is smaller, relatively narrower, and much higher crowned than that of Baataromomys. The trigonid of m2 in Altanius is much higher than its talonid, bears three high and conical cusps, and has a more triangular occlusal outline. The paraconid is slightly larger than the metaconid on m2 in Altanius, and these cusps are fused at their bases to form a lingual pair of trigonid cusps that are higher than the protoconid. The protoconid and hypoconid of Altanius are more pointed and bear more significant buccal ridges, whereas the hypoconulid is much weaker. In Altanius, the cristid obliqua of m2 is connected to the postvallid below the protoconid-metaconid notch, resulting a very deep hypoflexid. In contrast, the cristid obliqua of Baataromomys is more buccally oriented, thereby forming a very shallow hypoflexid. The talonid basin of Altanius is much deeper and narrower than that of Baataromomys, and its lingual side is closed by a relatively large entoconid and a high entocristid. These important differences in m2 morphology rule out any possibility of close affinities between Altanius and Baataromomys.
Teilhardina asiatica is the oldest undoubted euprimate known from Asia (Ni et al., 2004) . It closely resembles European T. belgica but is morphologically even more primitive. T. asiatica and T. belgica share some similarities in m2 morphology with B. ulaanus, including a relatively buccal position of the cristid obliqua, a shallow hypoflexid, and a lingually open talonid basin. On the other hand, differences in m2 morphology between these two species of Teilhardina and B. ulaanus are significant. In contrast to the bunodont condition in B. ulaanus, the m2 in T. asiatica and T. belgica exhibits relatively sharper cusps and more trenchant crests. In occlusal outline, the trigonid of m2 in T. asiatica and T. belgica is more triangular than is the case in B. ulaanus. While being smaller than the protoconid and metaconid, the paraconid of m2 in T. asiatica and T. belgica is not as reduced as that of B. ulaanus. In lingual view, the paraconid on m2 protrudes mesially in T. asiatica and T. belgica, but this cusp is fused with the base of the metaconid in B. ulaanus. The talonid of m2 in B. ulaanus differs from that of T. asiatica and T. belgica in being broader, in having a less elevated hypoconid and cristid obliqua (especially apparent in buccal view), and in having a more prominent hypoconulid.
Kohatius is another early Eocene omomyid genus from Asia. Documented specimens, including a right m1, a small fragment of a left p4, a right mandible fragment preserving p4 and the alveoli for m1-m2, and an isolated left p4, are from the Kuldana Formation of northern Pakistan Gingerich, 1980, 1987; Thewissen et al., 1997) . These specimens may represent as many as three different species Gingerich, 1980, 1987; Thewissen et al., 1997) . Because m2 remains unknown for Kohatius, direct comparisons with Baataromomys are not possible. However, m1 of Kohatius has taller cusps and stronger crests than do those on m2 of B. ulaanus. Additionally in Kohatius, the paraconid and metaconid are widely separated on m1, while these cusps (along with the trigonid as a whole) are notable for being closely compressed on m2 in B. ulaanus. Finally, the m1 talonid in Kohatius bears a tall and projecting entoconid and a relatively trenchant entocristid, in contrast to the more bunodont conditions that prevail on m2 in B. ulaanus. These morphological distinctions are too great to be attributed to different molar loci alone.
Baataromomys brandti, originally referred to Teilhardina, is the earliest haplorhine primate known from North America (Gingerich, 1993) . The holotype of this species is an isolated right m2 from the earliest Wasatchian (Wa-0) of northwestern Wyoming. This species shares many similarities with B. ulaanus. In both taxa, the trigonid of m2 is mesiodistally narrow; the paraconid, metaconid, and protoconid are rounded; the paraconid is not twinned with the metaconid; the talonid basin is broad and shallow; crests (including the postcristid, cristid obliqua, entocristid, and postmetacristid) are low and blunt; and the hypoconulid is relatively prominent. B. brandti is distinguished from the new taxon in having a slightly stronger paracristid and a paraconid that is located less lingually.
''Teilhardina'' americana is a relatively primitive omomyid. Szalay (1982) argued that ''T.'' americana is too derived to be referred to Teilhardina. Instead, Szalay (1982) synonymized ''T.'' americana with Anemorhysis tenuiculus. Bown and Rose (1987) maintained a species-level distinction between ''T.'' americana and A. tenuiculus, but they acknowledged the close affinities between them, referring both species to Teilhardina. Compared with that of B. ulaanus, m2 in ''T.'' americana has taller cusps and sharper crests. The paraconid of m2 in ''T.'' americana is much larger and protrudes farther mesially than is the case in B. ulaanus, yielding a more triangular occlusal outline for the trigonid. Together, the paraconid and metaconid on m2 in ''T.'' americana form a massive, bicusped structure on the lingual side of the trigonid, while the reduced paraconid of B. ulaanus seems to be merely a vestigial appendage of the metaconid. A subtle but continuous crest connects the apices of the paraconid and metaconid on m2 in ''T.'' americana. This structure becomes much better developed in some younger and more derived North American omomyids, such as Tetonius, Tetonoides, and Trogolemur. In B. ulaanus, no equivalent crest unites the paraconid and metaconid on m2. The talonid of m2 in ''T.'' americana is much deeper and more fully closed than that of B. ulaanus. On m2 in ''T.'' americana all of the crests surrounding the talonid basin, as well as the hypoconid and entoconid, are stronger and more elevated than is the case in B. ulaanus, but the hypoconulid remains much less significant. ''T.'' americana also has a stronger buccal cingulid on m2 than does B. ulaanus.
Steinius has been ranked near the base of the omomyid evolutionary radiation based on its primitive dental anatomy, despite the fact that it occurs stratigraphically well above the earliest North American omomyids (Rose and Bown, 1991; Rose et al., 1994) . Both species of Steinius are much larger than B. ulaanus, but these taxa share many features of molar morphology in common. The most significant difference between Steinius and Baataromomys relates to the larger size and more mesial position of the paraconid on m2 in the former. On the other hand, both taxa possess very broad talonids and relatively low hypoconids and oblique cristids. Cusps and crests are more trenchant in Steinius, whereas the entire crown of m2 is more bunodont in Baataromomys. Given the large difference in size, the morphological similarities between these taxa are surprising.
DISCUSSION
Although Baataromomys ulaanus is currently documented by a single m2, several dental features shared by B. ulaanus and B. brandti suggest that they are closely related. These characters include a mesiodistally compressed trigonid, bunodont and rounded protoconid and metaconid cusps, a low talonid with a broad basin, and a prominent hypoconulid. Despite their widely divergent geographic provenances, we think that the combination of these traits indicates that Asian B. ulaanus and North American B. brandti are more closely related to each other than either of them is to other omomyids. We therefore transfer North American ''Teilhardina'' brandti to the genus Baataromomys.
B. brandti was previously interpreted as a potential common ancestor for European Teilhardina belgica and North American ''Teilhardina'' americana (Gingerich, 1993) . Based on our morphological comparisons, B. brandti shares more features in common with B. ulaanus than it does with any species of Teilhardina. Aside from its small size and relatively simple cusp pattern, Baataromomys lacks any compelling features in common with Teilhardina. Because both of the aforementioned characters are almost certainly primitive for Omomyidae, there is no reason to presume that Baataromomys is more closely related to Teilhardina than it is to Steinius, for example.
Several of the distinctive molar characters of Baataromomys diverge from conditions found in other omomyids, thereby inviting comparisons with other higher level taxa of primates. For example, m2 of Baataromomys has bunodont and slightly inflated cusps, trigonid and talonid of similar width, a cristid obliqua that reaches the postvallid near the base of the protoconid, a shallow hypoflexid, a moderately developed hypoconulid, and a weak buccal cingulid. These features have often been considered as derived characters among primates, and Kay and Williams (1994) included them in their description of the morphotype of the hypothetical anthropoid ancestor. The potential significance of these characters in Baataromomys is difficult to assess at present, given the very limited anatomical information that is currently available for this taxon. Baataromomys may eventually help to clarify the phylogenetic relationships among basal omomyids and other euprimate clades, but more nearly complete specimens of this taxon will be required to test this possibility.
Along with Teilhardina asiatica, Baataromomys ulaanus documents at least modest diversity in the Asian euprimate radiation at or near the beginning of the Eocene. Such precocious euprimate diversity in Asia is hardly surprising. Indeed, early Asian euprimates must remain significantly undersampled if the phylogenetic evidence pointing toward an Asian origin for this clade is accurate. On the other hand, if B. ulaanus and B. brandti prove to be as closely related as current evidence suggests, then Baataromomys would join numerous other mammalian taxa indicating dispersal across the Beringian region near the Paleocene-Eocene boundary (e.g., Beard, 1998; Beard and Dawson, 1999) . Finally, the geographic occurrence of Baataromomys ulaanus suggests that forested habitats suitable for small euprimates must have been present, at least sporadically, on the Mongolian Plateau during the early Cenozoic.
